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Indian Standard
SPECIFICATION FOR STABILIZED POWER SUPPLIES, DC OUTPUT
PART III RADIO-FREQUENCY INTERFERENCE TEST

0.

FOREWORD

0.1 This Indian Standard ( Part III ) was adopted by the Indian Standards Institution on 30 May 1980, after the draft finalized by the Power Convertors Sectional Committee had been approved by the Electrotechnical Division Council, 0.2 This standard covering stabilized power supplies, dc output, is being prepared in four parts. This part covers radio frequency interference tests only. The other parts are as under: Part I Part II Part IV Terms and definitions Rating and performance Tests other than radio-frequency interference

0.3 This standard specilies the radio-frequency interference measurement equipment which generally conforms to requirements given in IS : 68721972*. 0.4 In preparing this standard, assistance has been derived from IEC Publication 478-3 ( 1976 ) `Stabilized power supplies, dc output, Part III : Radio-frequency interference tests' issued by the International Electrotechnical Commission. 0.5 For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS : 2-19607. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.
*Specification for radio interference measuring apparatus 0.15 MHz to 1000 MHz. tRules for rounding off numerical values (revised). for the frequency range
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IS I 7204 ( Part III ) - 1980 1. SCOPE 1.1 This standard ( Part III ) techniques to be used in assessing rated by stabilized power supplies or dc source for application such ratories and industry.
specifies the measuring equipment and the radio-frequency interference genedesigned to supply dc power from an ac as in computers, communication, labo-

1.2 It also specifies the limits of radio-frequency interference voltages measured at the source terminals and at the load terminals. It is considered that in this way it will be possible to obtain for the great majority of stabilized power supplies, a reasonable degree of compatibility with general electrical and electronic equipment including sensitive measuring instruments, communications equipment and computers. 1.3 The main requirements of this standard relate to power which the source current required does not exceed 25 A. source However, additional requirements current required exceeds 25 A. are proposed supplies for the

for cases where

NOTE The main requirements of this standard relate to the frequency range 0.15 MHz to 30 MHz. It is possible that special applications may require tests to be made at higher frequencies, and characteristics of the measuring equipment for frequencies up to 1000 MHz have, therefore, been included in Table 1.

1.3.1 In the case of power supplies for special applications where the radio interference requirements are likely to be more onerous, the measuring equipment and techniques shall be as described in this standard but the limits shall be agreed between the manufacturer and the user.
1.4 Requirements for measurements of radiated interference have not been included in this standard as it is considered that if compliance with the limits for conducted interference is obtained, the power supply should be suitable for operation in most laboratory and industrial environments. Limitation of radiated interference should therefore be a matter of agreement between the manufacturer and the user. 2. POWER

SUPPLIES EXCEEDING 25 A Set

WITH

SOURCE

CURRENTS

NOT

2.1 Measuring

2.1.1 The radio interference measuring equipment used, shall conform with the requirements of IS : 6872-1972*. The main characteristics of quasi-peak measuring sets for the frequency ranges 0.15 MHz to 30 MHz and 30 MHz to 1 000 MHz are given in Table 1.
*Specification for radio 0.15 MHz to 1 000 MHz. interference measuring apparatus for the frequency range
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TABLE

1

CHARACTERISTICS

OF QUASI-PEAK MEASURING SET

RADIO

INTERFERENCE

( Clausfs 1.3 and 2.1.1 ) FREQUENCY RANQE h,----_---~ r-------30 MHz to 0.15 MHz to 1000 MHz 30 MHz (2) 6 dB points 9 kHz 1 ms 160 ms 160 ms (3) 120 kHz 1 ms 550 ms 100 ms

CIIARACTERISTIC

(1) Bandwidthat f

Electrical charge time constant of quasi-peak voltmeter Electrical discharge constant time

Mechanical time constant of critically damped indicating meter Overload factor of circuits preceding the detector ( i. f. amplifier )

30 dB

43.5 dB

2.1.2 Other types of radio interference measuring equipment may used provided that adequate correlation factors can be established. 2.2 Method of Measurement

be

2.2.1 The stabilized power supply unit under test shall be connected to the source through an artificial source network which shall provide a defined impedance between each conductor and earth, at radio-frequencies as well as adequate filtering or isolation from the source to ensure that interference extraneous to the power supply does not appear in the measuring circuit. 2.2.2 Circuit details of a typical artificial source network for currents up to 25 A are given in Fig. 1. The artificial source network shall have an impedance of 150 f 20 ohms and phase angle not exceeding 20 between each of the conductors including neutral, if any, and earth. The arrangement and connection of the measuring equipments are given in Fig. 2. 5
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INTERFERENCE MEASURING SE1

I! = > 500 pH C= > 0.5 yF U, N = Connktions U', N' = Connections

to energy source ( live and neutral ) to stabilized power supply under test

NOTE-The corresponding artificial source network for three-phase supplies uses multiple arm circuits, each arm being identical with one of those shown in the above single-phase V-network. FIG. 1 ARTIFICIAL SOURCE V-NETWORK ( SINGLE PHASE) ( SOURCE CURRENTS UP TO 25 A ) 6

NETWORK

(FIG.1 OR 3)

MEASURING Switch Positions 1 = For source 3, 4 = Successive NOTE 1 NOTE 2 The earth

SET (15:6672-19721

measurements connections during load measurements connected to the V-network. 1 shall be

2 = For load measurements

of the measuring
coaxial

set shall be permanently

The length ofthe

cable from the probe should not exceed 2 m.

NOTE 3 -When the switch is in position 2, the output of the V-network at terminal connected to an impedance equivalent to the input impedance of the measuring set.

FIG. 2

CONNECTIONS OF MEASURING SET

IS : 7204 ( Part III ) - 1980 2.2.3 The interference voltages are measured successively on the input and output terminals. Measurements shall be made on the load terminals by means of a calibrated high impedance probe containing an isolating capacitor and resistor shown in Fig. 2. 2.2.4 Measurements of radio frequency interference shall be made at supply voltages within the rated source voltage range and throughout the rated load range in order to determine the conditions for maximum interference. 2.3 Minimum Requirements

2.3.1 Under the conditions of measurement as specified in 2.1 and 2.2, the maximum radio frequency voltage for the source input terminals and for the load terminals shall not exceed the limits given in Table 2.
TABLE 2 RADIO FREQUENCY ( Clause 2.3 ) FREQUENCY RANGE r------Input LIMITS* h____--_7 INTERFERENCE

Output
(3) mV, Max 10 5

(1)
MHz 0'15 to 0.5 0.50 to 30 *These limits are for currents

(2)
mV, Max 2 1 not exceeding 15 A.

3. POWER SUPPLIES WITH BETWEEN 25 A AND 100 A 3.1 Method of Measurement

SOURCE

CURRENTS

3.1.1 Circuit details of a tentative artificial source network for currents up to 100 A are given in Fig. 3. The impedance referred to is measured at the appliance terminal of the unit with the measuring set terminal loaded with 50 ohms. The unit is designed for use with measuring sets having an input impedance of 50 ohms. Other measuring sets may be used with suitable matching attenuators. This unit is equivalent to one branch of the V-network and one unit is required for each line under test. 3.1.2 Since high capacitance value is used in the unit given in Fig. 3, the unit shall be either permanently connected to earth or source isolating transformer used.
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3.1.3 The equipment shall be connected as shown in Fig. 2 and the test procedure outlined in 2.2 shall be followed. The measuring equipment described in 2.1 shall be used. 3.2 Minimum Requirements - The applicable limits of permissible radio frequency interference cannot be rigidly defined. These should therefore, be the subject of agreement between the manufacturer and the user, who should notify the manufacturer of any installed equipment which may be susceptible to radio frequency interference. 4. POWER 100 A SUPPLIES WITH SOURCE CURRENTS EXCEEDING

4.1 In the case of large power supplies, no test procedure is specified since it is almost certain that measurements will be made on site. It is recommended that measurements should be made between the source and load lines and earth with the measuring set ( as described in 2.1 ) connected to the terminals through an isolating capacitor.
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